The N-terminal domain of Escherichia coli ClpB enhances chaperone function.
ClpB/Hsp104 collaborates with the Hsp70 system to promote the solubilization and reactivation of proteins that misfold and aggregate following heat shock. In Escherichia coli and other eubacteria, two ClpB isoforms (ClpB95 and ClpB80) that differ by the presence or absence of a highly mobile 149-residues long N-terminus domain are synthesized from the same transcript. Whether and how the N-domain contributes to ClpB chaperone activity remains controversial. Here, we show that, whereas fusion of a 20-residues long hexahistidine extension to the N-terminus of ClpB95 interferes with its in vivo and in vitro activity, the same tag has no detectable effect on ClpB80 function. In addition, ClpB95 is more effective than ClpB80 at restoring the folding of the model protein preS2-beta-galactosidase as stress severity increases, and is superior to ClpB80 in improving the high temperature growth and low temperature recovery of dnaK756 DeltaclpB cells. Our results are consistent with a model in which the N-domain of ClpB95 maximizes substrate processing under conditions where the cellular supply of free DnaK-DnaJ is limiting.